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increased greatly by the fifth day. Samples of these hays tested by Dr J Pepys at the Institute for Diseases of the Chest against 16 sera from farmer's lung patients showed that the characteristic antigens of farmer's lung hay were present as early as the first day after baling, and reached a maximum by the fourth day. Serological tests with a variety of hay samples treated in different ways eventually led to the incrimination of two streptomycetes, Thermopolyspora polyspora (? Micropolyspora sp.) and to a smaller extent Micromonospora (Thermoactinomyces) vulgaris, as potent sources of the characteristic antigens.
Moistening normal hay in Dewar flasks was followed by self-heating and development of a microbial population dependent on the initial humidity. Maximum temperature, quantity of T. polyspora and numbers of sera with which extract reacted was reached at 40 % moisture content; wetter hay had more M. vulgaris.
The thermophilic organisms of mouldy hay, including T. polyspora, can develop in unsealed tower silos used for the recently introduced process of storing moist, unripe barley grain and they must be regarded as a potential hazard to workers in contact with the dust.
Because the spores of the streptomycetes are small (approximately 1 C diameter and about the size for maximum penetration and retention in the alveoli) protection will not be obtained from a simple gauze mask, and efficient dust respirators are necessary when working in highly contaminated atmospheres. Methods exist for accelerating hay drying, and for preserving grass by alternative means, on which the farmer can seek information from the National Agricultural Advisory Service. Hypersensitivity disorders affecting principally the peripheral gas exchange tissues of the lungs, and associated with the appearance in the serum of precipitating antibody, are typified by farmer's lung. A disorder with modes of onset, and systemic and pulmonary manifestations similar to farmer's lung may follow the inhalation of the dust of avian excreta (Barboriak et al. 1965 , Reed et al. 1965 ). This condition has been observed in 7 pigeon and 5 budgerigar fanciers and has been called bird breeder's (fancier's) lung (Hargreave et al. 1966) . While an acute onset with symptoms developing five to six or more hours after cleaning of the pigeon lofts occurred chiefly in the pigeon breeders, an insidious, and probably more dangerous onset, occurred chiefly in the budgerigar fanciers. This difference probably reflects the intermittent heavy exposure in pigeon breeders and the more continuous exposure to low concentrations of antigenic dust in budgerigar fanciers. Pulmonary function tended to be more severely impaired in the latter and 2 showed the features of advanced pulmonary fibrosis.
Precipitins were found in the sera of all the affected subjects against antigens in the sera and extracts of the droppings of the birds. No precipitins were found in the sera of healthy individuals (20) or from cases of farmer's lung (35), old pulmonary tuberculosis (22), aspergilloma (20) and sarcoidosis (20) in whom the history of contact with birds was not known, but they were present in 2 out of 18 patients with sarcoidosis and 2 out of 12 patients with diffuse fibrosis who were also bird fanciers, and in at least 1 of 20 apparently healthy pigeon fanciers.
Skin testing by the prick technique gave positive immediate reactions in half the patients. Intracutaneous tests, however, gave not only immediate but also late reactions in nearly all patients. These are like the dual reactions obtained in patients with the allergic form of pulmonary aspergillosis when skin-tested with potent extracts of Aspergillus fumigatus. The late reaction developed within two to three hours, was maximal at seven to eight hours and then began to resolve. Because of its association with the presence of precipitins this reaction is regarded as being of the Arthus type.
Inhalation tests with sterile pigeon and budgerigar serum and with extracts of the droppings produced in all the affected subjects a farmer's lung type of reaction consisting of a rise in temperature after six to seven hours with the pulmonary symptoms and signs and the pulmonary function changes indicative of a reaction in the peripheral gas-exchanging tissues. NO reactions were provoked in 3 normal patients and 3 with other lung disease.
